
creased perfusion in rejection. The combination
of the two studies will in many cases distinguish
rejection phenomena from other processes.
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Radionuclide Spleen Scans
In the evaluation of a patient with splenomeg-

aly or trauma to the left upper quadrant, the ra-
dioisotope scan of the spleen may be used as a
valuable screening test. Splenic scans may be
helpful in detecting infarcts, hematomas, abscess-
es, cysts, hemangiomas and metastases. The scan
can be used to follow the resolution of splenic
infarcts or hematomas and the progress of a pa-
tient with splenic abscesses under treatment.
Today the most widely used radioisotopic

method of visualizing the spleen involves use of
Technetium-99m sulfur colloid, the same agent
used for liver scanning, injected intravenously.
The colloidal material is phagocytized by the
reticuloendothelial cells of the body, which are
abundant in the liver and spleen. Another agent,
Chromium-51 tagged to denatured red blood
cells, is occasionally used when uptake by the
liver is undesirable, since this agent will be se-
questered almost exclusively by the spleen. This
can be helpful in looking for accessory splenic
tissue.

In cases where physical examination of the left
upper quadrant leaves doubt about the status of
the spleen, splenic size and morphology can be
quite accurately evaluated by obtaining multiple
views of the spleen after intravenous injection of
the appropriate radionuclide.
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Ultrasonic Cardiovascular Diagnosis
In addition to the more familiar use of diag-

nostic ultrasound in the detection of pericardial
effusion and mitral stenosis, newer applications
have considerably broadened the scope of echo-
cardiography.

It is now possible to diagnose other lesions
affecting the mitral valve, such as idiopathic hy-
pertrophic subaortic stenosis and prolapsing mi-
tral valve, by recognizing characteristic displace-
ments of the anterior leaflet during systolic. The
introduction of indocyanine green as an ultra-
sonic "contrast" material has allowed identifica-
tion of many intracardiac echoes, including those
of the aortic root. Distinct echoes arising from
the aortic cusps can now be routinely visualized
and an estimate made of their thickness.

In many reports, proper transducer placement
has allowed accurate and reproducible measure-
ment of the left atrial diameter, as well as indi-
cating the presence of tumor or thrombi in that
chamber. Similarly, the left ventricular diameter
can frequently be recorded in both systole and
diastole, allowing computation of stroke volume.

It is anticipated that more widespread use of
this technique will produce still further diag-
nostic applications.

GEORGE R. LEOPOLD, M.D.
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Abdominal Echography
Ultrasonic tomography is playing an increas-

ingly greater role in the diagnosis of a wide va-
riety of abdominal disorders. In addition to
determining alterations in the contour of the
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abdominal organs, it is also possible to assess the
consistency of masses if proper attention is paid
to gain settings of the instrument.
The liver, gallbladder, pancreas, spleen, kid-

neys, and aorta have all been demonstrated in
both normal and pathological states. Since the
technique is totally non-invasive, it may be re-
peated serially, thereby providing information
concerning the natural course of many disorders
that have previously required more complica.ted
radiologic procedures of greater risk.
The two-dimensional representation of anatomy

also provides excellent positional information for
biopsy or puncture of visualized abnormalities (for
example, renial tumors and cysts). This positional
information is likewise important in the placement
of radiotherapy ports and subsequent reduction in
port sizes as the tumor regresses.
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Bone Scanning in the Pre-treatment and
Follow-up of Malignant Disease

Radionuclide bone scanning appears to consti-
tute the most sensitive method of evaluating early
metastasis to bone. In numerous series, including
almost every common type of primary tumor, the
bone scan was of great value in demonstrating
early metastasis in a surprising number of cases
in which neither bone pain nor x-ray evidence for
metastasis was present. Strontium-85 has been
generally replaced by short half-lived isotopes
Strontium-87m and Fluorine-18 as the radionu-
clide of choice for bone scans.
Bone scans are used in many centers as a rou-

tine preoperative screening test in cases of carci-
noma of the breast. Demonstration of an otherwise
unrecognized metastasis may alter the surgeon's
choice of operation.

In addition to tumor, other abnormalities of
bone, including osteomyelitis, fracture, periosteal
reaction, and many other benign and malignant

conditions can cause localized tracer uptake on
the bone scan. Correlation with x-ray will usually
exclude these other conditions as the cause of ab-
normality on the scan.
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Radiation Dosage and the
"Rad Equivalent Therapy"
To many, the roentgen, the unit of given dose

in air, and the rad, the absorbed dose, have always
been somewhat confusing. At first glance, there-
fore, the introduction of another unit, in this case
the concept of the RET (rad equivalent therapy),
would only seem to add to the confusion. How-
ever, with treatments given over varying periods
of time, a unit to combine the daily dose, the num-
ber of fractions and the total time was desirable.
A correlation of these factors had been repre-

sented graphically by Strandqvist, and for the skin
by a time-dose formula by von Essen, but the re-
cently published formulated "slide-rule" introduc-
ing the RET, as a "nominal standard dose" unit
(Winston et al) has been fairly rapidly accepted.
It is usual to calculate one's standard RET dose for
a particular tumor based in a normal treatment
regime, and from this an alternative fractionation
pattern is simply calculated. Although yet to be
fully proven both in theory and practice, it does
enable one to vary the treatment regime within
certain limits to suit the patient, while at the same
time brings the dose up to a level that each radio-
therapist considers to be curative and yet within
tissue tolerance.

DAVID G. SEAY, M.B., F.F.R.
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